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Objective
To determine the frequency and pattern of lymph node me-
tastasis (LNM) from papillary thyroid microcarcinoma (PTMC)
and the results of node dissection, and to establish the opti-
mal strategy for neck dissection in these patients.

Summary Background Data
Most PTMCs carry a favorable prognosis, but a few present
with palpable lymphadenopathy. Patients with LNM are at risk
for nodal recurrence, although they do not have higher mor-
tality. The frequency and pattern of LNM from PTMC and the
results of node dissection are not well established.

Methods
The frequency and pattern of LNM from 259 PTMCs were
analyzed according to the size and location of the primary
tumor. Of the 259, 24 with palpable nodes underwent thera-
peutic node dissection and the other 235 patients without
palpable nodes underwent prophylactic node dissection. The
authors compared the results of node dissection between the
therapeutic group and the prophylactic group, and between
PTMCs 5 mm or smaller and PTMCs larger than 5 mm. The
authors also compared nodal recurrence between the pro-

phylactic group and a no-lymph-node-dissection group (155
PTMCs).

Results
Overall, 64.1% (166/259) and 44.5% (93/209) had node in-
volvement of the central and ipsilateral lateral compartment,
respectively. Pretracheal (43.2%), ipsilateral central (36.3%),
and ipsilateral mid-lower (37.8%) jugular were more com-
monly involved. LNM was more frequent in the therapeutic
group than in the prophylactic group (95.8% vs. 60.9% for
central compartment, 83.3% vs. 39.5% for ipsilateral lateral
compartment). Nodal recurrence was more common in the
therapeutic group than in the prophylactic group (16.7% vs.
0.43%), but did not differ between the prophylactic group and
the no-dissection group (0.43% vs. 0.65%). The tumor size
did not influence nodal recurrence. Nodal recurrence prefer-
entially occurred in ipsilateral mid-lower jugular nodes.

Conclusions
Patients who have PTMC presenting with palpable lymphade-
nopathy should have therapeutic node dissection. Prophylac-
tic node dissection is not beneficial in those without palpable
lymphadenopathy.

Papillary thyroid microcarcinomas (PTMCs) are small
(�10 mm) thyroid cancers. The majority of these are not
palpable and are clinically inapparent. In the past, many

PTMCs were found on pathology specimens from thyroid
removed for benign diseases, such as multinodular goiter,
follicular adenoma, and Graves’ disease. These small can-
cers were also found commonly on autopsy of patients who
had died of non-thyroid-related diseases.1–4 It is accepted
that these small papillary thyroid cancers are common and
rarely behave as cancers (with metastasis and invasion).5–8

A subset of patients with PTMC, however, presents with
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palpable neck node metastasis, which then leads to the
diagnosis of papillary thyroid cancers that were initially not
apparent.

With the increasing use of thyroid ultrasound, many
nonpalpable thyroid nodules are being found. The manage-
ment of these clinically inapparent thyroid tumors (thyroid
incidentalomas) is controversial. Those that are suspicious
usually undergo fine-needle aspiration (FNA) biopsy under
ultrasound guidance.9 If papillary cancer is found on FNA,
thyroidectomy is usually performed.

Whether lymph node dissection is indicated for all pa-
tients with papillary thyroid cancer is controversial. In Ja-
pan, many surgeons perform routine ipsilateral neck node
dissection even in the absence of palpable lymph node
(prophylactic node dissection) because of the high yield of
pathologically involved nodes. In North America and Eu-
rope, however, only those patients with palpable lymph
nodes undergo a lymph node dissection (therapeutic node

dissection), because few patients would develop clinical
lymphadenopathy. Thus, although it is agreed that therapeu-
tic neck dissection is almost always indicated, the role of
prophylactic neck dissection is unclear.

Since PTMCs are considered a less aggressive disease
than papillary thyroid carcinomas of larger size, prophylac-
tic node dissection may be even less useful for patients with
PTMC. We therefore undertook this study in patients with
PTMC, who underwent either therapeutic or prophylactic
neck node dissection, to determine the frequency and pat-
tern of lymph node metastasis and the risk of nodal recur-
rence after node dissection.

METHODS

Patients

Two hundred fifty-nine patients who underwent thyroid-
ectomy and neck node dissection for PTMC at Ito Hospital
between 1988 and 1998 were retrospectively analyzed.
There were 29 men and 230 women. The age at initial
treatment ranged from 17 to 72 years (mean 48). The mean
duration of follow-up was 61.6 (range 13–144) months.
PTMC was defined as tumor 10 mm or less in greatest
diameter in accordance with the histologic classification of
thyroid tumors by the World Health Organization.10

Of the 259 patients, 235 underwent prophylactic node
dissection. In 130 (50.2%) patients, primary thyroid tumors
were palpable either during screening or follow-up for other
thyroid diseases. In 101 (39.0%) patients, the tumors were
discovered by screening with ultrasound. Because the Ito
Hospital has a special interest in thyroid diseases, almost all
patients seen in our institution undergo a thyroid ultrasound
regardless of the presenting diagnosis. Thyroid ultrasound is
considered part of the physical examination of the thyroid

Figure 1. Distribution of the size of
primary thyroid tumor in 259 pa-
tients with papillary thyroid micro-
carcinoma. In parentheses are the
numbers of patients who under-
went prophylactic node dissection.

Table 1. DEFINITION OF CERVICAL
COMPARTMENT

Classification
System

Japanese Society
of Thyroid Cancer*

Memorial Sloan-
Kettering

Pretracheal (I,II)
Central compartment Ipsilateral (III,IV)

Contralateral (III,IV)
VI

Upper (V) II Upper
Lateral compartment Mid-Lower (VI) III Middle

IV Lower
Posterior triangle (VII) V Posterior triangle

* The definition of cervical compartment in this study is based on the “General
Rules for the Description of Thyroid Cancer” by the Japanese Society of Thyroid
Cancer.
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and is performed by all personnel who care for thyroid
patients. Four (1.5%) patients presented with hoarseness
due to recurrent nerve palsy.

In 235 patients, lymph nodes were not palpable at initial
presentation or during the operation. Twenty-four (9.3%)
patients presented with palpable lymphadenopathy and had
therapeutic node dissection. Of these 24 patients, only 4 had
obvious palpated thyroid nodule.

In 218 (84.2%) patients, preoperative FNA cytology
showed papillary carcinoma. In the other 41 (15.8%), the FNA
cytology was suspicious but not diagnostic preoperatively. All
thyroid tumors and lymph node metastases were confirmed to
be papillary thyroid carcinoma on pathologic examination.

To evaluate whether prophylactic node dissection is ben-
eficial, we compared the recurrence rate from the 235 pa-
tients who underwent prophylactic node dissection with the
recurrence rate from the 155 patients whose PTMCs were
found incidentally after thyroidectomy for benign thyroid
disease, during the same time period. The 155 patients
consisted of 12 men and 143 women. The age at initial
treatment ranged from 18 to 81 years (mean 49.4). The
mean duration of follow-up was 53.0 (range 12–132)
months. At Ito Hospital, we do neck dissection routinely for
all patients undergoing thyroidectomy for papillary thyroid
carcinoma regardless of stage or size. However, if papillary

microcarcinoma is discovered in the thyroid specimen after
the operation, we do not reoperate to resect lymph nodes.

Thyroid Tumor Location
The extent of initial thyroid resection was total lobectomy

(including the isthmus) in 169 (65.3%), subtotal thyroidec-
tomy (total lobectomy, isthmusectomy, and contralateral
subtotal lobectomy) in 62 (23.9%), and total thyroidectomy
in 28 (10.8%). Total lobectomy is the standard operation in
our institution for routine unifocal papillary thyroid carcinoma
smaller than 10 mm. Subtotal thyroidectomy is performed
when the carcinoma is located near the contralateral thyroid
lobe or another suspicious lesion is present in the lower pole or
the middle of the contralateral thyroid lobe. Total thyroidec-
tomy is performed when the carcinoma is multifocal in both
thyroid lobes diagnosed by preoperative FNA or if the patient
has bilaterally palpable lymph node metastases.

The location of the primary thyroid tumor was catego-
rized as upper third, middle third, lower third, isthmus,
multifocal in affected lobe, and multifocal in both lobes.

Node Dissection
Of the 259 patients, 24 with palpable nodes at initial

presentation underwent modified neck dissection and were

Figure 2. Frequency of lymph
node metastasis in the central (n �
259) and lateral (n � 209) compart-
ment according to the size of pri-
mary thyroid tumor in patients with
papillary thyroid microcarcinoma.
The fraction above the histogram
shows the number of patients with
the compartment positive for carci-
noma as a fraction of the number of
patients who underwent dissection
of that compartment. In parenthe-
ses are the numbers of patients
who underwent prophylactic node
dissection.
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analyzed as the therapeutic node dissection group. Two of
the 24 also had upper mediastinum node dissection at initial
treatment. The other 235 patients underwent prophylactic
node dissection (50 central neck dissection and 185 modi-
fied neck dissection) and were analyzed as the prophylactic
group.

Definition of Cervical Compartment

Nine node sites in the central and lateral compartments
were distinguished to analyze the frequency and pattern of
lymph node metastasis, based on the “General Rules for the
Description of Thyroid Cancer” by the Japanese Society of

Table 2. DISTRIBUTION PATTERN OF LNM IN 259 PATIENTS WITH PTMC

Total

Location of Primary Thyroid Tumor

Upper
third

Middle
third

Lower
third

Multifocal in
affected lobe

Multifocal in
both lobes Isthmus

Central compartment
Total no. of patients 259 44 108 37 38 27 5
Total positive 166 (64.1%) 26 (59.1%) 65 (60.2%) 20 (54.1%) 32 (84.2%) 22 (81.5%) 1 (20.0%)

Pretracheal (n � 259) 112 (43.2%) 14 (31.8%) 41 (38.0%) 13 (35.1%) 25 (65.8%) 18 (66.7%) 1 (20.0%)
Ipsilateral (n � 259) 94 (36.3%) 15 (34.1%) 40 (37.0%) 9 (24.3%) 16 (42.1%) 14 (51.9%) 0 (0%)
Contralateral (n � 259) 49 (18.9%) 9 (20.5%) 14 (13.0%) 5 (13.5%) 11 (29.0%) 10 (37.0%) 0 (0%)

Lateral compartment
Total no. of patients 209 [130] 38 [22] 88 [56] 26 [14] 32 [19] 25 [19] 0
Total positive 93 (44.5%) 19 (50.0%) 29 (33.0%) 10 (38.5%) 22 (68.8%) 13 (52.0%)

Ipsilateral
Upper (n � 209) 46 (22.0%) 11 (29.0%) 13 (14.8%) 5 (19.2%) 10 (31.3%) 7 (28.0%)
Mid-lower (n � 209) 79 (37.8%) 15 (39.5%) 27 (30.7%) 9 (36.0%) 17 (53.1%) 11 (44.0%)
Posterior triangle (n � 130) 4 (3.1%) 1 (4.5%) 2 (3.6%) 0 (0%) 0 (0%) 1 (5.3%)

Contralateral 12 [12] – – 1 [1] 3 [3] 8 [8]
Upper (n � 12) 6 (50.0%) – – 0 0 6
Mid-lower (n � 12) 8 (66.7%) – – 0 2 6
Posterior triangle (n � 12) 1 (8.3%) – – 1 0 0

( ): Frequency of patients with LNM
[ ]: Number of patients who underwent lymph node dissection of posterior triangle

Table 3. DISTRIBUTION PATTERN OF LNM IN 24 PATIENTS WITH N(�) [THERAPEUTIC
NODE DISSECTION GROUP]

Total

Location of Primary Thyroid Tumor

Upper
third

Middle
third

Lower
third

Multifocal in
affected lobe

Multifocal in
both lobes Isthmus

Central compartment
Total no. of patients 24 7 4 3 7 3 0
Total positive 23 (95.8%) 6 (85.7%) 4 (100%) 3 (100%) 7 (100%) 3 (100%)

Pretracheal (n � 24) 18 (75.0%) 4 (57.1%) 2 (50.0%) 2 (66.7%) 7 (100%) 3 (100%)
Ipsilateral (n � 24) 13 (54.2%) 3 (42.9%) 2 (50.0%) 3 (100%) 3 (42.9%) 2 (66.7%)
Contralateral (n � 24) 8 (33.3%) 1 (14.3%) 2 (50.0%) 1 (33.3%) 2 (28.6%) 2 (66.7%)

Lateral compartment
Total no. of patients 24 [19] 7 [7] 4 [2] 3 [2] 7 [5] 3 [3] 0
Total positive 20 (83.3%) 4 (57.1%) 4 (100%) 3 (100%) 6 (85.7%) 3 (100%)

Ipsilateral
Upper (n � 24) 14 (58.3%) 3 (42.9%) 3 (75.0%) 2 (66.7%) 3 (42.9%) 3 (100%)
Mid-lower (n � 24) 18 (75.0%) 4 (57.1%) 3 (75.0%) 3 (100%) 5 (71.4%) 3 (100%)
Posterior triangle (n � 19) 2 (10.5%) 0 (0%) 1 (50.0%) 0 (0%) 0 (0%) 1 (33.3%)

Contralateral 4 [4] – – – 1 [1] 3 [3]
Upper (n � 4) 3 – – – 0 3
Mid-lower (n � 4) 4 – – – 1 3
Posterior triangle (n � 4) 0 – – – 0 0

( ): Frequency of patients with LNM
[ ]: Number of patients who underwent lymph node dissection of posterior triangle
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Thyroid Cancer.11 Table 1 shows the correspondence be-
tween the node sites in the present study and the levels
(II–VI) of cervical lymph nodes by the Head and Neck
Service of Memorial Sloan-Kettering Cancer Center.12 The
central compartment was delimited superiorly by the hyoid
bone, inferiorly by the innominate vein, laterally by the
carotid sheaths, and dorsally by the prevertebral fascia and
was divided into three node sites: pretracheal, ipsilateral,
and contralateral. The lateral compartment was delimited
superiorly by the hypoglossal nerve, inferiorly by the sub-
clavian vein, and laterally by the trapezius muscle. Each
lateral compartment (ipsilateral and contralateral) was di-
vided into three node sites: upper lateral (the jugular chain
above the bottom of the cricoid cartilage), mid-lower lateral
(the jugular chain below the bottom of the cricoid cartilage),
and posterior triangle (between the dorsolateral sternoclei-
domastoid muscle, the trapezius muscle, and the subclavian
vein). The internal jugular vein, accessory spinal nerve, and
sternocleidomastoid muscle were preserved at cervical node
dissection.

Frequency and Pattern

The frequency and pattern of lymph node metastasis (LNM)
in the central and lateral compartments were analyzed accord-
ing to the size and location of the primary tumor. For multi-
focal lesions, the analysis was performed according to the
largest dominant tumor. These results were compared between
the therapeutic group and the prophylactic group.

Evaluation of Node Dissection

We compared the results of prophylactic node dissection
in the 235 patients who underwent thyroidectomy with a
diagnosis of carcinoma to 155 patients who underwent
thyroidectomy for benign thyroid disease but had incidental
findings of PTMC. Because the PTMCs were discovered
incidentally, these 155 patients did not have neck node
dissection. We also compared the results of lymph node
dissection between the therapeutic group and the prophy-
lactic group, and between the 61 patients with PTMC �5
mm and the 198 patients with PTMC �5 mm.

Statistics

Results are expressed as mean � standard deviation (SD).
Statistical analysis was performed using the Student t test or
the Mann-Whitney test, where appropriate. Frequencies
were compared using the chi-square test and Fisher exact
probability test. Differences were considered significant
when P � .05.

RESULTS

Size Distribution of Thyroid Tumor

The distribution of the size of primary thyroid tumor in
259 patients with PTMC is shown in Figure 1. The mean �
SD was 7.5 � 2.6 mm.

Table 4. DISTRIBUTION PATTERN OF LNM IN 235 PATIENTS WITH N(�)
[PROPHYLACTIC NODE DISSECTION GROUP]

Total

Location of Primary Thyroid Tumor

Upper
third

Middle
third

Lower
third

Multifocal in
affected lobe

Multifocal in
both lobes Isthmus

Central compartment
Total no. of patients 235 37 104 34 31 24 5
Total positive 143 (60.9%) 20 (54.1%) 61 (58.7%) 17 (50.0%) 25 (80.6%) 19 (79.2%) 1 (20.0%)

Pretracheal (n � 235) 94 (40.0%) 10 (27.0%) 39 (37.5%) 11 (32.4%) 18 (58.1%) 15 (62.5%) 1 (20.0%)
Ipsilateral (n � 235) 81 (34.5%) 12 (32.4%) 38 (36.5%) 6 (17.6%) 13 (41.9%) 12 (50.0%) 0 (0%)
Contralateral (n � 235) 41 (17.4%) 8 (21.6%) 12 (11.5%) 4 (11.8%) 9 (29.0%) 8 (33.3%) 0 (0%)

Lateral compartment
Total no. of patients 185 [111] 31 [15] 84 [54] 23 [12] 25 [14] 22 [16] 0
Total positive 73 (39.5%) 15 (48.4%) 25 (29.8%) 7 (30.4%) 16 (64.0%) 10 (45.5%)

Ipsilateral
Upper (n � 185) 32 (17.3%) 8 (25.8%) 10 (11.9%) 3 (13.0%) 7 (28.0%) 4 (18.2%)
Mid-lower (n � 185) 61 (33.0%) 11 (35.5%) 24 (28.6%) 6 (26.1%) 12 (48.0%) 8 (36.4%)
Posterior triangle (n � 111) 2 (1.8%) 1 (6.7%) 1 (1.9%) 0 (0%) 0 (0%) 0 (0%)

Contralateral 8 [8] – – 1 [1] 2 [2] 5 [5]
Upper (n � 8) 3 – – 0 0 3
Mid-lower (n � 8) 5 – – 0 1 4
Posterior triangle (n � 8) 1 – – 1 0 0

( ): Frequency of patients with LNM
[ ]: Number of patients who underwent lymph node dissection of posterior triangle
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Frequency and Pattern of Node
Metastasis

The frequency of LNM in the central and ipsilateral
lateral compartments according to the size of the primary
thyroid tumor is shown in Figure 2. Overall, 64.1% (166/
259) and 44.5% (93/209) had involvement of the central and
ipsilateral lateral compartments, respectively, and 69.5%
(180/259) had LNM in at least one of the two compart-
ments. The central compartment was involved more than
the ipsilateral lateral compartment regardless of the size of
the primary tumor.

As shown in Table 2, the frequency of LNM in different
sites varied. In the central compartment, the pretracheal
(43.2%) and ipsilateral (36.3%) sites were more frequently
involved than the contralateral (18.9%) site. In the lateral
compartment, the ipsilateral mid-lower (37.8%) site was
more commonly involved than the ipsilateral upper (22.0%)
site. The posterior triangle (3.1%) was rarely involved. The
contralateral lateral compartment also showed high fre-
quency, but this is likely due to selection bias because only
a few patients had contralateral lateral neck node dissection.
Patients with multifocal tumors appear to have more LNM
than those with unifocal tumor.

The 24 patients who underwent therapeutic node dissec-
tion were more likely to have LNM in most of the sites than
the 235 patients who underwent prophylactic node dissec-
tion (Tables 3 and 4).

Clinical Significance of Prophylactic
Node Dissection

As shown in Table 5, only 1 (0.65%) of the 155 patients
with PTMC who did not have lymph node dissection de-
veloped nodal recurrence after a follow-up of 12 to 132
(mean 53) months. Only 1 (0.43%) of the 235 patients who
had prophylactic dissection developed recurrence in both
regional lymph nodes and residual thyroid after a follow-up
of 15 to 144 (mean 61.5) months. No statistically significant
difference was found between these two groups.

Characteristics of Lymph Node
Metastasis

Table 6 compares the differences in the pattern of LNM
between the therapeutic group and the prophylactic group,
and between the 61 patients with PTMC �5 mm and the
198 patients with PTMC �5 mm. LNM was more frequent

Table 5. CLINICAL CHARACTERISTICS OF PATIENTS WITH PAPILLARY THYROID
MICROCARCINOMA WHO HAD DIFFERENT MODES OF NODE DISSECTION

Node Dissection
No node

dissection

Therapeutic
(n � 24)

Prophylactic
(n � 235) (n � 155)

Palpable lymphadenopathy 24 (100%) 0 (0%) 0 (0%)
Lymph node dissection None

Central alone 0 50 (21.3%) 0
Central � ipsilateral modified neck dissection 24 (100%) 185 (78.7%) 0

Gender
Male 4 (16.7%) 25 (10.6%) 12 (7.7%)
Female 20 (83.3%) 210 (89.4%) 143 (92.3%)

Mean of age [range] 42.7 � 10.7 [19–65] 48.3 � 11.1 [17–72] 49.4 � 14.7 [18–81]
Mean of tumor size (mm) 6.2 � 2.5 7.6 � 2.2 4.1 � 2.4

�5 9 (37.5%) 52 (22.1%) 122 (78.7%)
�5 15 (62.5%) 183 (77.9%) 33 (21.3%)

Thyroidectomy
Lobectomy 18 (75.0%) 151 (64.3%) 86 (55.5%)
Subtotal thyroidectomy 2 (8.3%) 60 (25.5%) 65 (41.9%)
Total thyroidectomy 4 (16.7%) 24 (10.2%) 4 (2.6%)

Multifocality
Total no. of patients 10 (41.7%) 55 (23.4%) 15 (9.7%)

Affected lobe 7 (29.2%) 31 (13.2%) 4 (2.6%)
Both lobes 3 (12.5%) 24 (10.2%) 11 (7.1%)

TSH suppression 23 (95.8%) 205 (87.2%) 73 (47.1%)
Local recurrence

Total no. of patients 5 (20.8%) 1 (0.43%) 1 (0.65%)
Node 2 (8.3%) 0 1 (0.65%)
Node and residual thyroid 2 (8.3%) 1 (0.43%) 0
Residual thyroid 1 (4.2%) 0 0
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in the therapeutic group than in the prophylactic group
(95.8% vs. 60.9%, P � .0005 for central nodes, 83.3% vs.
39.5%, P � .0001 for lateral nodes, and 100% vs. 66.4%
overall). Also, the therapeutic group had more LNM than
the prophylactic group both in numbers of nodes involved
(11.0 vs. 2.8, P � .0001) and in the percentage of nodes
dissected that were involved (22.4% vs. 9.3%, P � .0001).
Skip metastasis (defined as lateral LNM in the absence of
central LNM) was found in 1 patient (4.2%) in the thera-
peutic group and in 13 patients (5.5%) in the prophylactic
group.

Four (16.7%) of the 24 patients who had therapeutic node
dissection developed nodal recurrence, and 2 of these 4 had
concurrent recurrence in the residual thyroid. One patient
had five reoperations for recurrences in the central and
lateral compartments and in the upper mediastinum. Nodal
recurrence was rare in the prophylactic group (0.43%, P �
.0005). Four of five nodal recurrences occurred in the mid-

lower site of the ipsilateral lateral compartment. In the
therapeutic group, palpable lymphadenopathy was the first
manifestation in the central compartment in 6 (25%) pa-
tients and in the lateral compartment in 18 (75%) patients.
Interestingly, in 2 of these 24 patients, only the palpable
node had metastatic carcinoma (1/29 and 1/32 nodes
dissected).

The size of PTMC influenced the frequency of LNM
(55.7% for �5 mm vs. 73.7% for �5 mm, P � .05) and did
not have an effect on nodal recurrence (3.3% vs. 1.5%, P �
.3364).

Distant Metastasis and Mortality

None of the 259 patients developed distant metastasis or
died from disease after a mean follow-up period of 61.6
months.

Table 6. PATTERN OF LYMPH NODE METASTASIS IN PATIENTS WITH AND WITHOUT
PALPABLE LYMPHADENOPATHY AND WITH DIFFERENT PRIMARY TUMOR SIZE

Therapeutic Node
Dissection

(n � 24)

Prophylactic Node
Dissection
(n � 235)

Primary Tumor Size

≤5 mm
(n � 61)

>5 mm
(n � 198)

Lymph node dissection
Central alone 0 50 (21.3%) 30 (49.2%) 20 (10.1%)
Central � ipsilateral MND 20 (83.3%) 177 (75.3%) 29 (47.5%) 168 (84.8%)
Central � bilateral MND 4 (16.7%) 8 (3.4%) 2 (3.3%) 10 (5.1%)

Frequency of LNM
Total 24 (100%) 156 (66.4%)e 34 (55.7%) 146 (73.7%)a

Central 23 (95.8%) 143 (60.9%)d 31 (50.8%) 135 (68.2%)a

Lateral 20 (83.3%) 73 (39.5%)e 13 (21.3%) 80 (40.4%)b

Skip metastasis 1 (4.2%) 13 (5.5%) 3 (4.9%) 11 (5.6%)
Mean no. of dissected nodes

Total 50.5 [18–111] 42.0 [7–148] 41.1 [7–111] 43.4 [13–148]
Central 12.9 13.2 11.1 13.8
Lateral 37.2 27.8 28.0 29.2

Mean no. of LNM
Total 11.0 [1–67] 2.8e [0–30] 2.0 [0–19] 4.2a [0–67]
Central 4.7 2.1d 1.1 2.7c

Lateral 6.3 1.1e 1.7 1.8
Percentage of LNM*

Total 22.4% 9.3%e 10.1% 11.9%
Central 34.7% 17.5%e 12.6% 21.1%a

Lateral 12.6% 5.8%e 5.4% 6.8%
Localization of palpable lymphadenopathy

Total 24 (100%) 0 9 (14.8%) 15 (7.6%)
Central 6 (25.0%) 0 2 (3.3%) 4 (2.0%)
Lateral 18 (75.0%) 0 7 (11.5%) 11 (5.6%)

Nodal recurrence
Total 4 (16.7%) 1 (0.43%)d 2 (3.3%) 3 (1.5%)
Central 0 0 0 0
Lateral 3 (12.5%) 1 (0.43%)c 2 (3.3%) 2 (1.0%)
Central, lateral and upper mediastinum 1 (4.2%) 0 0 1

* Percentage of LNM: number of LNM divided by number of dissected nodes.
a P � .05, b P � .01, c P � .005, d P � .0005, e P � .0001.
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DISCUSSION

We analyzed the results of 24 therapeutic neck node
dissections and 235 prophylactic neck node dissections in
259 patients with PTMC to determine the frequency and
pattern of regional LNM and to establish the optimal strat-
egy for neck dissection in these patients.

Both the central and ipsilateral lateral compartments are
frequently affected with LNM, even in patients with very
small PTMCs.7,13 Within the central compartment, the pre-
tracheal and the ipsilateral sites are commonly involved.
Within the lateral compartment, the ipsilateral mid-lower
site is commonly involved. The posterior triangle, on the
other hand, is rarely involved. Skip lesion (involvement of
lateral lymph nodes without central lymph nodes) is also
rare. This pattern of node involvement is similar to that of
the larger papillary thyroid carcinomas.14–16 Patients with
multifocal cancers are more likely to have nodal metastases.
Similar to previous studies in papillary thyroid carcinomas
and PTMCs, we found that the location of the primary
tumor does not predict the pattern of LNM.16,17 Nodal
recurrence preferentially occurred in ipsilateral mid-lower
jugular nodes. For therapeutic node dissection, therefore,
one should concentrate on the ipsilateral mid-lower site to
avoid recurrence, knowing that posterior triangle node me-
tastases and skip metastases are uncommon.

It is not surprising that we found the therapeutic node
dissection group to be significantly different than the pro-
phylactic node dissection group, since they were selected
based on whether the patient had palpable lymph nodes.
Thus, the patients who underwent therapeutic dissection had
more lymph node involvement than those who had prophy-
lactic dissection, and they were also more likely to have
lymph node recurrences.

In this study there was no patient who received ablation
therapy with radioactive iodine at initial therapy. Despite
the fact that TSH suppression therapy was performed in
95.8% of the patients in the therapeutic node dissection
group, 16.7% of the patients in the therapeutic group had
lymph node recurrence (see Tables 5 and 6). This recurrence
rate may appear high, but they occurred in patients who had
therapeutic neck dissection. This recurrence rate is within
the range of those reported after therapeutic neck dissection
for patients with larger primary papillary thyroid carcino-
ma.18,19 This finding suggests that patients with palpable
lymph node metastasis are at high risk of node recurrence
regardless of the size of the primary carcinoma.

What may be surprising is the tremendous discrepancy
between the high frequency of pathologic lymph node in-
volvement (about 66%) and the rareness of clinical lymph
node recurrence (about 0.4%) in the prophylactic dissection
group. One may attribute this low rate of lymph node
recurrence to the efficacy of the node dissection, but this
cannot be, since the nodal recurrence rate was also only
0.65% in those who did not undergo neck node dissection.
If prophylactic lymph node dissection were useful in low-

ering the risk of clinical node recurrence, we would expect
to see a higher rate of nodal recurrence in those 155 patients
who also had PTMC but did not have lymph node
dissection.

The primary tumor size of PTMC influenced the fre-
quency of LNM slightly, 55.7% for tumors 5 mm or less and
73.7% for those 5 to 10 mm (P � .05), but did not have an
effect on nodal recurrence (3.3% vs. 1.5%, P � .3364).
Kasai and Sakamoto20 found a more significant difference
in the frequency of LNM according to primary tumor size,
13% for those 5 mm or less and 59% for those 5 to 10 mm
(P � .01). We found that palpable lymphadenopathy in-
creased significantly the risk of nodal recurrence (16.7%
recurred for palpable nodes vs. 0.43% for nonpalpable
nodes, P � .0005). This is similar to the series of Sugitani
et al.,21 where 20.6% (7/34) of patients with palpable lymph
nodes developed nodal recurrence. They considered high-
risk patients those with lymph nodes 3 cm or larger.

Prognostic factors or scoring systems have been used for
differentiated thyroid carcinoma.18,22,23 Reviewing 1,628
PTMCs, Yamashita et al.24 found invasion through the
capsule of the metastatic lymph node to be a unfavorable
prognostic factor. Capsular invasion correlated with palpa-
ble lymphadenopathy (P � .0000); thus, it is more likely to
be found in the therapeutic dissection group than in the
prophylactic dissection group. In our series, all five patients
who developed nodal recurrence had invasion through the
capsule of the lymph node metastasis removed in the initial
operation.

Other authors have considered familial cases of PTMC to
be at high risk for recurrence.25,26 For example, 5.9% (7/
119) of the cases in the series from Lupoli et al.25 were
familial, and the disease recurred in 42.9% (3/7) of the
patients with familial PTMC; 2 developed local recurrence
and 1 developed lung metastasis and died of disease. Five
(1.9%) of our patients had familial disease, but none had
developed recurrence after resection. We do not know why
our familial cases appeared not to be as aggressive as others
have reported. In our series, one patient had a very aggres-
sive disease treated with five reoperations and I131, but this
patient did not have familial disease.

Although this was not a randomized controlled study and
the results might be influenced by patient selection, a large
randomized study for this question is impractical and un-
likely. Our findings suggest that cancers from nonpalpable
lymph nodes usually remain indolent and rarely become
clinically significant; thus, prophylactic neck node dissec-
tion for PTMC is not recommended. This is consistent with
current practice in North America and Europe for larger
papillary thyroid carcinomas.

We conclude that although therapeutic neck dissection
for palpable lymphadenopathy is indicated in patients with
PTMC, prophylactic neck dissection is not. When perform-
ing therapeutic neck dissection for PTMC, one should con-
centrate on the ipsilateral mid-lower site to avoid recur-
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rence, knowing that posterior triangle node metastases and
skip metastases are uncommon.
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